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Aim: In order to explore the Swedish compulsory school equity issues, the Programme for 
International Student Assessment (PISA) Swedish data 2015 in terms of student 
background, student and school characteristics factors are applied in the study. 
Theory: The input-process-outcome (IPO) model is applied in this thesis as my theoretical 
framework since it is widely applied in educational effectiveness research (EER) to 
lead the selection of variables and specification of statistical models. It not only 
reflects on dominant way of thinking about group performance in the groups literature, 
but also plays an important role in guiding researcher’s later research design and select 
modules from the input, process and output categories in carriable selection. 
 
Method: Confirmatory factor analysis (CFA) and a two-level structural equation modelling 
(SEM) as the analytical methods are applied in this study. Through a single level CFA 
analysis, student background and characteristic variables were analyzed. The single-
level model was extended to a two-level SEM so that the effects of school 
characteristics were studied in relation to school and student academic achievement.  
 
Results: In two models constructed using CFA and two-level SEM, significant findings are 
presented in the study. That is, there is education inequity in Swedish compulsory 
school and it is present on two labels. The single individual level model shows that 
student family background, student and school characteristics variables have 
significant impact on student academic achievement. The two-level SEM model shows 
that variables concerning student background on the school level still has an impact on 
academic achievement. 
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1. Introduction 
Sweden is seen by many as a model welfare state that has been able to achieve and maintain 
high levels of economic prosperity without any resulting decrease in social harmony (Ball & 
Larsson, 1989). Since the mid-1960s, Sweden has had nine years of tuition-free compulsory 
education starting at age seven (Björklund, Edin, Fredriksson & Krueger, 2004). The 
compulsory education is divided into three levels of three years each: junior, intermediate and 
senior. The senior level has been regarded as the most important from the point of view of 
social equity, and has seen some major changes in revisions of the curriculum (Läroplan for 
grundskolan, Lgr) (Ball & Larsson, 1989). However, there are some issues of concern in the 
area of compulsory education. In a report, the Organisation for Economic Co-operation and 
Development (OECD) points out that the gap between the top and bottom performers appears 
to be decreasing, according to results from the Programme for International Student 
Assessment (PISA). Additionally, OECD voices concerns about growing inequalities 
throughout the country and argues that the inequalities might grow with the educational 
decentralisation process that has taken place since the 1990s. Also, the market share of private 
schools (friskolor) has increased to 6% (Nicaise, Esping-Andersen, Pont & Tunstall, 2005). 
The large immigrant population in Sweden also presents a major challenge to policy makers 
in terms of social inclusion in general and educational inclusion in particular. The rapid 
increase of the immigrant population and its integration in Swedish society also challenges 
schools and the goal of lifelong learning. Furthermore, some students from major Swedish 
cities such as Stockholm, Gothenburg and Malmö do not speak Swedish and have a difficult 
time adapting to the new environment (Nicaise et al, 2005). The OECD Director of Education 
and Skills, Andreas Schleicher, stresses in the OECD report:  
Sweden should take advantage of the broad consensus among teachers, schools and politicians of the 
urgent need for reform… Agreeing on a national education strategy with clear priorities and 
responsibilities and stronger accountability will be critical to promoting long-term quality and equity 
(OECD, 2015).  
The Swedish government promotes the policy of a school for everyone, which means that 
every Swedish student has the right to an equal education and every child has the same right 
to a quality education (Regeringen, 2015). In other words, the availability of educational 
resources in the home, social and economic household conditions and other factors should not 
affect the quality of the education (Skolverket, 2016). However, the Swedish government 
points out that the inequity and difference in achievement has increased in Swedish schools in 
recent years (Regeringen, 2015).  
The overall purpose of this thesis is to explore the educational equity in Swedish compulsory 
schools. In order to be more convincible and gain a better understanding to explain the 
meaning of education equity, an international large-scale survey such as the Swedish data 
from the PISA 2015 survey is being used to conduct the study. The survey focused on 15-year 
old student achievements in science, reading, mathematics with collaborative problem solving 
as a minor area of assessment. PISA 2015 also included an optional assessment of young 
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people’s financial literacy (OECD, 2016). By comparing and analysing student academic 
achievement in the PISA 2015 data, different factors such as student background, personal 
and school characteristics are being applied in the analysis. Structural equation modelling 
(SEM) is used as the main method of analysis in the research. 
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2. Theoretical framework 
The input-process-outcome (IPO) model is applied in this thesis as the theoretical framework 
since “IPO is widely applied in educational effectiveness research (EER) to lead the selection 
of variables and specification of statistical models” (Grabau & Ma, 2017, p.6). The PISA 
2015 survey framework refers to “domain-specific as well as domain-general measures 
assessing conditions, processes, and outcomes of education both for individual students and 
for schools” (Klieme & Kuger, 2017, p. 6). Educational policy makers in OECD countries are 
assumed to be informed in four broad areas. These areas are: outcomes, student background, 
teaching and learning processes, school policies and educational governance (Klieme & 
Kuger, 2017).  
In the IPO model, the school-level variables are composed of individual student variables. 
The school-level variables are processed to produce different categories of outcome measures 
such as motivation and academic achievement (see Figure1). Performance in the PISA data 
refers to student academic achievement in science, mathematics and reading. Researcher Ma, 
Ma and Bradley (2008, p. 6) illustrates that “researchers use the IPO model carefully control 
student background and school context to examine the relationship between outcome 
measures and school climate”. IPO as the theoretical basis “matches well with a statistical 
technique of multilevel modelling that deals with data with hierarchical structure such as 
students nested within schools” (Grabau & Ma, 2017, p.7). Since it is also the case for this 
study, which is why the model is used. The IPO for PISA 2015 framework is structured in 
Figure 1. 
Figure 1 presents a schematic overview of the modular structure which was conducted by 
Questionnaire Development in PISA 2015 and the Questionnaire Expert Group. They 
reconstructed areas such as non-cognitive outcomes, student background, teaching and 
learning and further differentiated variables into 19 modules. The theoretical framework in 
this study follows the PISA 2015 modular structure which is an IPO model (Figure 1).  
To understand educational careers and to study equity issues within Swedish compulsory 
schools, family background variables such as socioeconomic status, family background 
(module 7, see Figure 1), and migration background (module 8, see Figure 1) have been 
considered. The reason is that individual student background variables have an impact on 
learning processes and academic achievement (Klieme & Kuger, 2017). Moreover, whether 
Sweden succeeds in providing equal opportunities is shown by the distribution of educational 
opportunities and resources (Klieme & Kuger, 2017). Therefore, the core process of formal 
systematic education is the school-based instruction. That is, the knowledge base of 
educational effectiveness research is applied. This contains factors such as teacher 
qualifications (module 1, see Figure 1), school climate (module 13, see Figure 1), educational 
resources (module 16, see Figure 1), and parental emotional support (model 14, see Figure 1). 
The non-cognitive outcome factors as the most important indicators for individual 
development, success in life and well-being are also applied in the study. According to 
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Klieme and Kuger (2017, p.7), non-cognitive outcomes include “attitudes, beliefs, motivation 
and aspirations, and learning-related behaviour, such as self-regulation, strategies and 
invested time”. Consequently, motivation, test anxiety (module 4) and behaviour (module 10) 
are chosen from these non-cognitive outcomes. 
 
 
Figure 1: Modular structure of the PISA 2015 context assessment design (Klieme & Kuger, 2017, p.13). The 
input columns include student background characteristics which are related to family and received education. 
The following three columns refer to educational processes on different levels: teaching and learning, school 
policies, and governance. The column on the right side shows the non-cognitive outcomes of education such as 
general behaviour and attitude. Additionally, the upper row includes modules that mainly deal with domain-
specific (in this case: science-related) topics, while the lower row deals with domain-general topics. The figure 
describes the combination of domain-general and science specific approaches in PISA 2015 that is typical for all 
PISA cycles, with science, reading or mathematics being the major focus of assessment. 
As a result, the IPO model provides a theoretical framework for this PISA secondary data 
analysis. It reflects on a dominant way of thinking about group performance. It also plays an 
important role in guiding the later research design.  
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3. Literature review 
In this section, Swedish education equity and the Swedish compulsory school system are 
being introduced. Furthermore, from social and policy perspectives, the impact of key roles 
such as students, parents and schools on PISA 2015 student achievement is also analysed. 
 
3.1 Education equity in Sweden and PISA 
Education equity has been identified in many ways. According to the OECD report Equity 
and Quality in Education: 
Equity in education can be seen through two dimensions which are fairness and inclusion. Equity as 
inclusion means ensuring that all students reach at least a basic minimum level of skills. Equitable 
education system is fair and inclusive and support their students to reach their learning potential without 
either formally or informally presenting barriers or lowering expectation. Equity as fairness implies that 
personal or social- economic circumstance, such as gender, ethnic origin or family background are not 
obstacles to educational success (OECD, 2012, p. 17). 
In other words, fairness and inclusion play the key roles in education equity. Education equity 
is described in the context of school learning and it offers students a chance to use the 
advantages of education and training irrespective of their socioeconomic background (Fauber, 
2012; Field, Kuczera and Pont, 2007; Woessmann and Schütz, 2006, as cited in OECD, 
2012). The indicators of degree of equity of a school system are “the correlation between 
different aspects of student family background and school achievement” (Gustafsson & Yang 
Hansen, 2017, p.3). That is, student family background as a factor that students cannot control 
has correlation with their academic achievement. 
The investigation for internal school work (SIA-utredningen) established the policy of a 
school for everyone which became the current main policy (Forsell 2011). It means that every 
school in Sweden should have the possibility to dispose of resources that matches the 
individual student needs. These resources include school teaching material and teachers. The 
new policy demands that teachers can cooperate and collectively make decisions about how 
student performance should be evaluated and how resources should be distributed (Lundgren, 
Säljö, Liberg. 2015).  
The key target of Swedish education equity has focused on eliminating the effects of social 
class differences and social inheritance. However, due to the immigration wave of the 1990s, 
immigrant status has been added as a potential source of inequality. Swedish debate on 
“education equity is overwhelmingly focused on gender issues, to the extent that it almost 
completely overshadows questions of social inheritance and, perhaps worse, the inequalities 
related to immigrant status” (Nicaise et al, 2005, p. 14). Thus, immigrant status becomes a 
factor that may affect education equity. 
 6  
Gustafsson and Yang Hansen (2017, p. 14) points out that “research on the development of 
equity during the last two decades has not found any change in the relationship between social 
origins and outcomes of schooling, it has been concluded that the transformations of the 
Swedish school system that took place in the early 1990s have been harmless in their 
consequences for equity” (p.14). That is, the education equity has been quite stable 
throughout this period, and the transformations of the school systems have been ineffective in 
improving education equity. 
PISA - a triennial international survey led by OECD - is focusing on evaluating education 
systems worldwide by testing the skills and knowledge of 15-year-old students.  Half a 
million students take the international two-hour test, and represent 28 million 15-year-olds in 
72 countries and economies. Through analysis of data across different PISA assessments and 
student background questionnaires, it was shown that “Swedish student socioeconomic status 
has become a less reliable predictor of academic achievement” (OECD, 2016). In other 
words, the position of socioeconomic status should be considered with other predictors in 
terms of academic achievement. The highest-performing education systems across OECD 
countries are “combining high quality with equity, because in such education systems, the 
majority of students can attain high-level skills and knowledge that depend more on their 
ability and drive than on their background” (OECD, 2014, p.66). In other words, a good 
education system contains a high degree of educational equity which can inspire student 
potential and help students achieve higher.  
Sweden has the highest proportion of public funding in education among OECD countries, 
but there is still inequity in Swedish education, such as the fact that having an immigrant 
background has a stronger impact on student performance in than in other OECD countries 
(Meyer & Benavot, 2013).  
Based on these equity aspects, a hypothesis of if different predictors such as individual 
background, student and school characteristics can impact on education equity in compulsory 
school is established. The question then becomes, considering factors such as socioeconomic 
background, immigration background, educational resources, and so on, do Swedish 
compulsory schools have real equity? If not, how is the inequity distributed? To be able to 
present more convincing results, data from a large-scale survey like PISA 2015 is applied in 
this study. 
 
3.2 Swedish compulsory school and PISA 
Compulsory education aims at students acquiring and developing knowledge and sensible 
values. Ideally, compulsory education promotes both the development and learning of all 
students, and a lifelong desire to learn (Lundgren et al, 2015; Education Act, 2010). The 
sociologist Marshall (1964) declares education as a social right and its relationship to 
citizenship and the other rights: 
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The education of children has a direct bearing on citizenship… The right to education is a genuine social 
right to shape the future adult. Fundamentally it should be regarded, not as a right of the child to go to 
school, but as the right of the adult citizen to have been educated. And there is here no conflict with civil 
rights as interpreted in an age of individualism… Education is a necessary prerequisite of civil freedom 
(p. 81).  
Namely, education is not only a basic human right but also a civil freedom. Current Swedish 
compulsory school follows the national curriculum (läroplan) which aim to provide this civil 
freedom in detailed text. In the 290 municipalities in Sweden, each municipality is required to 
set out the general objectives for its schools in a school plan. In addition, the local school 
districts may decide how to organise the students into classes, based on the curriculum and 
local priorities. With this framework, teachers and institutions have the right and freedom to 
determine teaching methods and select teaching materials (Nicaise et al, 2005; Ball & 
Larsson, 1989).  
In the Swedish compulsory school system, “schools for children with learning disabilities 
provide individually adapted education for students with learning disabilities that correspond 
as far as possible to normal comprehensive education” (Nicaise et al, 2005, p. 12). There are 
alternative compulsory school educations available for students with learning disabilities. 
These schools have their own curriculum and syllabuses. Among other things, students in 
grades 1-9 with the option of an additional school year, and also individually adapted 
education for pupils who are deaf or have impaired hearing, that corresponds as far as 
possible to a normal comprehensive school education. Apart from this, Sami as a national 
ethnic minority group has its own school. The Sami school offers Sami students an education 
with a Sami focus (Nicaise et al, 2005; Skolverket, 2017). Compared to public schools, 
charter schools (friskolor) as an alternative in the Swedish school system can receive 85% of 
average per-student spending in each local authority (Böhlmark & Lindahl, 2007). 
As a result, Swedish compulsory school system offers opportunities for student with learning 
disability. However, since equity issue is the topic of this paper and it is also an important 
topic that need to be discussed in school system. Such as, how is educational resources 
(teaching resources and human resources) distributed in Swedish compulsory school? To 
answer this kind of question, PISA data includes these assessments in its survey. The sample 
of students comes from a broad range of backgrounds and abilities. Through analysing student 
academic achievement, PISA reflects on public policy issues (such as if schools can 
contribute to improving the futures of students from immigrant or disadvantaged 
backgrounds) literacy and lifelong learning (OECD, 2016). In other words, results from this 
PISA secondary data analysis can reflect issues in Swedish compulsory school system and 
thereby improve the system. 
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3.2.1 Swedish curriculum for Science, Reading, Mathematics and PISA 2015 
The definition of curriculum is “all the learning which is planned and guided by the school, 
whether it is carried on in groups or individually, inside or outside of school” (Kelly, 2009, p. 
51). A curriculum is based on a general syllabus which merely specifies which topics must be 
understood and to what level, to achieve a particular grade or standard (Kelly, 2009). 
Curriculum work is important since in some cases, people see the curriculum entirely in terms 
of the teaching subjects and as set out within the set of textbooks, and ignore the wider goals 
of competencies and personal development. Curriculum sets subjects within a wider context 
and shows how learning experiences within the subjects need to contribute to the attainment 
of the wider goals (Dewey, 1902). 
The Swedish Education Act (2010:800) stipulates that education in the school system aims at 
pupils acquiring and developing knowledge and values. It should promote the development 
and learning of all pupils, and a lifelong desire to learn. The current Swedish curriculum from 
2011 (Lgr11) has three explicit parts: fundamental values and tasks of the school, overall 
goals and guidelines for education, and syllabuses which are supplemented by knowledge 
requirements (Skolverket, 2011). Curriculum contains compulsory subjects, subject 
syllabuses and curricular aims. Swedish, English and mathematics occupy a prominent 
position. Students also study practical art subjects, health and physical education, social 
sciences, natural sciences, technology, home economics and a foreign language of choice. 
There is a national timetable with the number of hours allocated per subject, but municipal 
schools decide themselves on the distribution of hours and in what year a subject is to be 
introduced, as long as pupils meet the goals set in the curriculum for year five and nine. The 
comprehensive school curriculum is generally acknowledged as the cornerstone of equal 
educational opportunities. “In the first six years, students are mostly taught by the same 
teacher for all subjects except physical education and health, art, music and crafts. Thereafter 
there are separate teachers for each subject area, although teachers often work in teams” 
(Nicaise et al, 2005, p. 11).  
PISA 2015 focuses on student academic achievement in science, mathematics and reading. It 
is meaningful to present the Swedish curriculum and the PISA 2015 criteria in these three 
areas (Table 1). The Swedish curriculum (Skolverket, 2011) describes several related school 
responsibilities. When students complete compulsory school, they should be able to use 
knowledge from science, technology, social science, humanistic and aesthetic areas of 
knowledge for further study and in societal and daily life. Every student should also be able to 
use mathematical knowledge for further studies and in daily life. Additionally, their oral and 
written Swedish should be rich and varied. Hence, the Swedish curriculum has clear 
descriptions of school responsibilities and PISA 2015 framework in science, mathematics, 
reading has a similar focus and goal. 
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Table 1: Swedish compulsory school course curriculum and PISA 2015 assessments in science, mathematics and 
reading (Skolverket, 2011; OECD, 2016). 
 Swedish compulsory school  PISA 2015 framework 
Science  
 
Biology knowledge is of great importance for 
society in such diverse areas as health, natural 
resource use and the environment and it 
provides people with tools to shape their own 
well-being, and contribute to sustainable 
development; 
Knowledge of physics is focus on energy, 
medical, treatment and meteorology; 
Chemistry knowledge is about the structure and 
indestructibility of matter provides people with 
tools to be able to contribute to sustainable 
development. 
 
Student’s ability to explain phenomena 
scientifically; evaluate and design scientific 
enquiry; and interpret data and evidence 
scientifically. 
Mathematics Gives students the preconditions to make 
informed decisions in the many choices faced 
in everyday life and increases opportunities to 
participate in decision-making processes in 
society. 
Solve problems and interpret situations in 
personal, occupational, societal and 
scientific contexts, there is a need to draw 
upon certain mathematical knowledge and 
understandings. 
Reading 
 
All students should equip in order to develop 
their ability to communicate and thus enhance 
confidence in their own language abilities. 
Characteristics to ensure a broad coverage 
of the domain: situation, which refers to the 
range of broad contexts or purposes for 
which reading takes place; text, which refers 
to the range of material that is read; aspect, 
which refers to the cognitive approach that 
determines how readers engage with a text. 
 
3.3 Impact of student background on achievement in PISA 2015 
In PISA studies, student background has a detailed, theory-based assessment in PISA studies. 
Willms (2006, as cited in Klieme & Kuger, 2017) points out that the definition and 
operationalisation of individual student background indicators lead to the establishment of an 
integrated indicator for student economic, social and cultural status. Additionally, ethnic 
status and parental support also promote the understanding of the interaction between 
education and background variables. In this section, the impact of student background on 
achievement in PISA 2015 is being introduced. John Hattie’s book which takes 15 years of 
research and synthesizes over 800 meta-analyses is being used to provide statistic evidence to 
support every variable. 
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Socioeconomic and culture status  
In PISA surveys, a student’s socioeconomic status (SES) is estimated by the PISA index of 
economic socio and culture status (ESCS). This index is derived from the following variables: 
parents’ occupations, parents’ education, and home possessions. Certain types of home 
possessions are used as proxies for material wealth, others constitute educational resources in 
the home, such as books (Ganzeboom, 2010; OECD, 2002). In the earlier section, module 7 
(Figure 1) in particular contains the basic information for calculation of the index of ESCS.  
Socioeconomic status is a multidimensional concept. It reflects different aspects of home 
characteristics, such as economic level, education and learning environment, and cultural and 
educative resources. Overall, these aspects of socioeconomic status have different impact on 
student academic achievement (OECD, 2017). For instance, students’ time-use patterns for 
learning can explain part of the relations between student background variables like ESCS 
and performance variables (Porterfield, Winkler, 2007). Many studies have shown the 
relationship between SES and academic achievement at the individual level. Hattie’s (2008) 
meta-analysis of 499 quantitative studies (involved 116915 people) on socioeconomic status 
found the effect size (d = .57) with the 957 effects (d = 0.2 for small, d = 0.4 for medium, and 
d = 0.6 for large when judging educational outcomes), which is a notable influence on the 
student achievement. White’s (1982) meta-analysis also points out that socioeconomic status 
at the school level has effect size d = .73, whereas the effect was d = .55 at the individual 
student level.  
ESCS as an index is going to be researched on both individual student level and school level 
in this study. In other words, the aggregated student level ESCS proxies were used to measure 
the school average ESCS level, which reflects the social class composition of the community 
or neighbourhood. The gap between each community or neighbourhood somehow mirrors 
equity in the educational area. 
 
Immigrant background  
The basic facts of life in most regions of the world are linguistic and cultural diversity 
(Klieme & Kuger, 2017). With economic development, the whole world is increasingly 
international and multicultural. Naturally, international migration follows this trend. The 
European Union defines migrant background in the three labels: non-migrant, second-
generation migrant and first-generation migrant. According to a OECD report, in OECD 
countries, “first and second-generation immigrant students currently comprise 10 to 20% of 
the student population” (as cited in Klieme & Kuger, 2017, p.35). Nevertheless, both 
immigrant students and other ethnic minorities face specific challenges. That is, in many 
European countries, students with an immigrant background perform lower in key school 
subjects compare to those without immigrant background, “and both groups are often faced 
with overt or covert discrimination with potentially detrimental consequence for their 
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psychological development and well-being” (Lenkeit, Caro & Strand, 2015; as cited in 
Klieme & Kuger, 2017, p.35). Therefore, education equity faces some challenge in terms of 
students with immigrant backgrounds.  
Additionally, in the study of proportion of low achievers in mathematics, reading and science 
using PISA data for each migrant background group, a significant difference is shown 
between native and migrant subpopulations. The proportion of Swedish first- and second- 
generation migrants is much higher than native Swedish students (Flisi, Meroni, Vera-
Toscano. 2016). The gap between natives and first- and second-generation migrants remains 
despite controlling for the SES variable in PISA studies (Flisi, Meroni, Vera-Toscano. 2016).  
Student immigrant background as a student background variable in this study is going to be 
applied on both individual student level and school level. The individual student immigrant 
background reflects on the school level immigrant status. To put it succinctly, schools with a 
big number of immigrant students and schools with a limited number of immigrant students 
may achieve differently. This points back to the education equity which was discussed earlier. 
 
Parental emotional support  
The involvement of parents in educational research has been treated as an important factor 
over the past years. Parents are not only an important audience that witness their children's 
learning progress in school, but also powerful stakeholders that affect their own children 
outside school. Therefore, the aspect of parental emotional support for learning was added to 
PISA 2015 questionnaires.  
According to Hong and Ho (2005, p.40), “the higher the hopes and expectations of parents 
with respect to the educational attainment of their child, the higher the student’s own 
educational expectations and, ultimately, the greater the student academic achievement”. That 
is, parental emotional support has an impact on children’s mentation. In Hattie’s (2008) meta-
analysis which is based on 716 studies (1783 effects), the effect from parental involvement 
(emotional support is part of it) is d = .51, which is a notable influence on student 
achievement. Negative effects appear when parental involvement takes a surveillance 
approach. However, higher effects always relate to parental aspirations or expectations and 
when parents take an active approach in learning (Hattie, 2008). In addition, researcher 
Rosenzweig (2000) stressed the relationship between student achievement and supportive 
parenting (d = .43). The effect is quite high in the high SES families (Hattie, 2008). However, 
Gustafsson and Yang Hansen (2017) points out that it is more difficult for highly educated 
parents from other countries to support their children’s schooling because of language and 
cultural differences than it is for Swedish parents. In other words, this reflects education 
inequity in the Swedish educational area. 
Previous PISA surveys show that parental emotional support includes “encouragement and 
meeting with teachers or school administrators to keep track of their child’s progress in 
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school” and “supportive relationship among families can improve student performance, 
particularly among disadvantaged students” (OECD, 2012, p. 64, 96). Thus, it is necessary to 
research the impact of Swedish parental emotional support on the individual student level. 
 
 
3.4 Impact of student characteristics on achievement in PISA 2015 
In PISA 2015 (2017, p. 27) “an updated set of constructs has been developed to incorporate 
student’s experiences and dispositions towards collaboration”. Student characteristics include 
interpersonal skills, attitudes, emotions, personality factors (It also called for “Big Five” 
factors: Openness, Conscientiousness, Extraversion, Agreeableness, Neuroticism) and 
motivation (OECD, 2017, p.14). All of these factors can affect individual and collaborative 
problem-solving success (Jarvenoja & Jarvela, 2010; Morgeson et al, 2005). Researchers 
McGivney et al. (2008) point out that student characteristics have been shown to be an 
important predictor for performance, particularly extraversion. According to Hattie (2008, p. 
45), “the relationships of self-efficacy, self-concept, aspects of motivation, and persistence 
with achievement are among the larger correlates”. That is, these psychological factors have 
impact on academic achievement. In this thesis, student motivation and test anxiety are being 
used in the analysis. 
 
 
Student motivation 
 
Student motivation is a factor which is affected by the student’s own and others understanding 
of their competence, skills and knowledge. Most students fear being regarded as incompetent 
and unskilled (Skolverket, 2015). Student motivation is also based on self-determination 
theory (SDT). SDT defines intrinsic and varied extrinsic sources of motivation (Ryan & Deci, 
2002). Philosopher Peters (1960) states that “the concept of motivation implies a push or pull 
notion, whereas children make decisions to do this rather than that all the time” (as cited in 
Hattie, 2008, p.47). In other words, in the learning process, student motivation toward 
learning is mostly decided by the students themselves. 
Dönyei (2001) notes that “motivation is highest when students are competent, have sufficient 
autonomy, set worthwhile goals, get feedback, and are affirmed by others” (as cited in Hattie, 
2008, p.48). That is, high motivation leads to positive competence for students. Additionally, 
Hattie’s (2008) meta-analysis of 322 studies on student’s motivation involves 110373 people 
with the effect d = .48, which indicates a high influence on student achievement.  
In PISA, Student motivation is treated as a “soft” construct and non-cognitive outcome. Non-
cognitive outcome refers to an outcome or skill that can be acquired through habituation and 
practice (Kautz, Heckman, Diris, Weel, Borghans, 2017). The student motivation in module 4 
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(see Figure 1) that is applied in this thesis refers to student attitudes, preferences and self-
related beliefs.  
Cunha, Heckman and Schennach (2010, as cited in Kautz et al, 2017, p. 61) stress: “student 
skills are self-productive and exhibit dynamic complementarity; levels of skills at one age 
affect the productivity of future investments at later ages and hence help determine the 
evolution of future skills through direct and cross effects”. That is, students with higher levels 
of learning motivation learn more. 
It is necessary to combine background factors with Swedish student motivation towards their 
achievement in PISA 2015 survey since the result can reflect education equity in Swedish 
school system.  
 
 
Student anxiety 
 
Anxiety is the outcome of a “chain reaction consisting of a stressor, a perception of threat, a 
state reaction, cognitive reappraisal and coping” (Spielberger, 1972, p.1). That is, anxiety is 
associated with negative psychological concepts such as stress and threat. From a student and 
teacher perspective, anxiety in educational research can be divided into four types: 
examination anxiety, test anxiety, teaching anxiety and mathematics anxiety (Perker & 
Ertekin, 2001). The Polish researcher Król (2011) describes the negative phenomenon in the 
educational dimension which refers to the progress in civilization that brings risks such as 
feeling of anxiety or frustration.  
According to Ma (1999), “the consequences of anxiety include avoidance of course and an 
inability to achieve in the subject” (as cited in Hattie, 2008, p.50). Researcher Hembree 
(1988) also claims that students who had high or low self-concept tended to be more test-
anxious, which caused fear of negative evaluation, defensiveness and dislike of tests (as cited 
in Hattie, 2008). Hattie’s (2008) meta-analysis of 121 studies - involving 83181 people - on 
reducing anxiety, showed the effect d = .40, which refers to a medium influence on student 
achievement. In other words, anxiety has notable effect on student achievement. 
Student anxiety as the negative outcomes is measured in PISA 2015, it undermines student’s 
quality of life (OECD, 2017). For example, Stankov’s PISA study (2010) found that student 
anxiety distributes differently across countries. By extension, the culture of Confucian Asia 
(Hong Kong, South Korea, Japan, Macau) has high regard for making effort to learn and 
achieve academically. Students from these areas can tolerate higher anxiety without a 
detrimental effect on performance compared to students from European countries. 
Furthermore, schoolwork, homework and test-related anxiety shows a negative relationship 
with student performance in science, mathematics and reading (OECD, 2017). 
In this thesis, student anxiety is being used in a multilevel analysis in order to examine the 
relationship with student academic achievement, student background and so on. 
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3.5 Impact of school characteristics on achievement in PISA 2015 
To understand the role of school characteristics on student academic achievement. School 
characteristics in PISA (OECD, 2013, p.179) contain: 
school resources (or the lack thereof), school curriculum (that is timetables, tracks, remedial and 
enrichment classes, extra-curricular activities), school climate (i.e. expectations, teacher and student 
morale, parental involvement, behavioural problems), and professional activities (i.e. teacher 
collaboration, shared norms, leadership, evaluation procedures). 
These five aspects take panoramic view of the school characteristic variables. It includes not 
only “soft” constructs such as school curriculum and climate, but also “hard” constructs such 
as school resources and professional activities. Alton-Lee (2003, as cited in Hattie, 2008) 
concludes that school characteristic variables can contribute max 20% of student 
achievement, while teachers and classes can contribute around 16~60% of student 
achievement. That is, school-level variables play an important role in student achievement.  
In addition, Muijs and Reynold (2001) find that according to school effectiveness research, 
classrooms play a larger role than schools in determining how children perform at school. 
Moreover, the teacher’s role on the school level is described as “the pressure and support for 
change needs to be directed at teachers within schools, not simply at entire schools” (Willms, 
2000, p.241) and “effective schools are only effective to the extent that they have effective 
teachers” (Rowe & Rowe, 1993, p.15). In other words, effective and qualified teachers can 
help to build effective schools.  Researcher Konstantopoulos (2005, as cited in Hattie, 2008) 
also points out that a substantial proportion of the variation lies within schools. 
In this thesis, student and teacher behaviour hindering learning, shortage of educational staff 
and educational material, proportion of fully certified teachers and teachers who have 
International Standard Classification of Education tertiary-type A program (ISCED 5A) 
degree are chosen from PISA 2015 to present school level variables in this study. 
 
 
Student behaviour hindering learning 
 
Student behaviour hindering learning (module 10, see Figure 1) as a school-level variable in 
PISA 2015 reflects school climate and it is reported by school principals. The variable 
consists of five indicators: student truancy, students skipping classes, students lacking respect 
for teachers, student use of alcohol or illegal drugs, and students intimidating or bullying 
other students (OECD, 2016). All of these behaviours are disruptive. Cohen (2006) points out 
that school staff and parents usually use an adult-centered way to assess student behaviour 
within and outside of school. For instance, many adults believe that students intimidating or 
bullying others is a “mild to moderately severe problem”, while students consistently report it 
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as a severe problem. Hattie’s (2008) meta-analysis found that in 165 decreasing disruptive 
behaviour studies, the effect size on student achievement was d = .34, which is not very 
notable. In other words, disruptive behaviour can affect student achievement but not 
significantly.  
Student behaviour is one of the important predictors for scholastic performance, educational 
attainment and labour market success. Many studies show differences in student behaviour 
hindering learning across counties. PISA 2015 presents that students from participating Asian 
countries have better results in their learning behaviour compared to Sweden. Additionally, 
the Swedish student disruptive behaviour value is above the OECD average, which shows that 
Swedish students face this behaviour to a great extent (OECD, 2016). Therefore, student 
behaviour hindering learning “mirrors a complex web of social relationships and cultural and 
contextual characteristics” (Ning, Van Damme, Liu, Vanlaar, Gielen, 2013).  
The PISA 2015 result of student behaviour hindering learning shows that 47% of students in 
Sweden have skipped classes, 27% of students have been truant, 19% of students have shown 
lack of respect for teachers, 13% of students were intimidated or bullied other students, and 
4% of students used alcohol or illegal drugs (OECD, 2016). In addition, private and public 
schools have a negative difference and association in terms of student behaviour hindering 
learning. In other words, private schools have better results in student learning behaviour 
compared to public schools. In this thesis, student behaviour hindering learning is being used 
with other individual-level variables such as student background variables (ESCS, immigrant 
status) to reflect the education equity.  
 
 
Teacher behaviour hindering learning  
 
Teacher behaviour hindering learning is also reported as a school climate variable by school 
principals in the PISA 2015 survey. The variable consists five items: teachers not meeting 
individual student needs, teacher absence, staff resisting change, teachers being too strict with 
students, and teachers not being well-prepared for classes (OECD, 2016). That is, all of these 
items reflect teaching quality. Qualified teacher has “clear, well-structured classroom 
management, are supportive of their students, and promote cognitive activation with 
challenging content” (Klieme, Pauli and Reusser, 2009, as cited in Klieme & Kuger, 2017, 
p.23). Teacher behaviour hindering learning is being used to gain information on the structure 
and efficiency of classroom management, which can be seen as a prerequisite for student 
learning. Hattie (2008) points out that a good teacher-student relationship transmits social 
capital, creates communal learning environments, and promotes and strengthen adherence to 
norms conducive to learning. In other words, positive teacher behaviour has positive impact 
on the teacher-student relationship. 
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The PISA 2015 results show that 32% of teachers in Sweden are not meeting individual 
student needs, 21% of staff are resisting change, 19% of teachers are absent, 11% of teachers 
are well-prepared for classes and only 3% of teachers are being too strict with students 
(OECD, 2016). It shows a hidden danger in the educational area, especially when a large 
proportion of teachers are not meeting individual student needs and a quite high proportion of 
teachers are absent. Furthermore, principals in public schools reported more teacher-related 
problems hindering student learning than principals in private schools did. In Sweden, teacher 
behaviour differs between public and private schools. That is, public schools have a higher 
percentage of teachers with negative behaviour hindering learning than private schools.  
Therefore, teacher behaviour hindering learning will be analysed with other variables such as 
background variables in this study, reflecting Swedish education equity. 
 
 
Shortage of educational staff 
 
Educational staff is a variable in human resources. It shows when countries do not have 
enough resources to invest in education. Paying relatively high salaries, it can only afford a 
limited number of teachers in the system (OECD, 2016). That is, educational staff as “soft” 
educational resource has its important position in the education system. From a policy 
perspective, the shortage of qualified teachers in the educational system has become a concern 
in recent years.  
Principal leadership in school is also a research topic in the PISA survey. In order to assess 
how school principals perceive the adequacy of the supply of teachers in their schools, they 
are asked to report on the shortage of qualified teachers and staff in key areas. An index of 
teacher shortage is created by this information. That is, the index has an average of 0 and a 
standard deviation of 1 for OECD countries. Higher values on the index indicate principal 
perception that teacher shortages pose problems (OECD, 2013). PISA surveys present that 
principals in OECD countries have “different expectations and benchmarks to determine 
whether there is a lack of qualified teachers across countries and economies, and even within 
countries and economies” (OECD, 2013, p.100). Shortage of educational staff provides 
“valuable information that can be used to assess whether schools or school systems are 
providing their students with adequate human resources” (OECD, 2013. p.100). In other 
words, the shortage of educational staff is an important variable that reflect education equity. 
There are 202 schools in the PISA 2015 survey. In the survey, 23.3% of the principals 
reported that there was no shortage of teaching staff in their schools. 37.5% of the principals 
reported that there was somewhat of a shortage of teaching staff. Only 5.1% of principals 
strongly expressed that there is a lack of teaching staff in schools. Additionally, from a 
socioeconomic perspective, advantaged schools in Sweden are better staffed than 
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disadvantaged schools, according to school principals. However, public and private schools 
have no significant difference in lack of educational staff (OECD, 2016). 
In this thesis, shortage of educational staff is going to be used with other variables to have a 
full view of how it works in the educational processing. 
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Shortage of educational material 
 
In PISA 2015, educational material refers to classroom materials such as textbooks, IT 
equipment, library or laboratory material, and infrastructure such as buildings, grounds, 
heating/cooling, lighting and acoustic system (OECD, 2016). Shortage of educational material 
as a “hard” educational resource occurs under circumstances as educational staff shortage 
occurs (OECD, 2016). The availability of educational material in a school is related to the 
system’s overall performance. For instance, earlier circles of PISA surveys presented that 
33% of the variation in mathematics performance can be explained by difference in 
educational material. That is, high shortage of educational material has negative effect on 
mathematics performance.  
Nonetheless, from a socioeconomic perspective, PISA 2015 shows that in 202 participating 
Swedish schools, 40.8% of principals reported that a shortage of classroom educational 
material (textbooks, IT equipment, library or laboratory material) does not hinder instruction 
at all. Only 1.4% of principals reported that a shortage of classroom educational material 
hinders instruction significantly, and the remaining principals report that it hinders instruction 
somewhat. 46.5% of principals reported that a shortage of infrastructure (building, grounds, 
heating/cooling, lighting and acoustic system) does not hinder instruction at all. 3.3% of 
students attend a school whose principal reported that a shortage of infrastructure hinders 
instruction a lot (OECD, 2016). In other words, shortage of educational material and 
especially infrastructure needs more attention and solutions. To research Swedish educational 
material distribution, PISA data is going to be analysed in the study. 
 
 
Proportion of fully certified teachers 
 
A successful education system employs the “best candidates for the teaching profession, 
retain qualified teachers and ensure that they are constantly improving by participating in 
professional development activities” (OECD, 2016, p.45). That is, qualified educational staff 
is a requirement for a good education system. It is necessary to have highly qualified teachers 
since they can meet the needs of their students, design rigorous curricula and so on (Caldwell 
and Spinks, 2013; OECD, 2016). According to Sparks’ (2004, as cited in Hattie, 2008) report, 
fully certified teachers have a bit more effect on student academic achievement (mathematics, 
science, reading) than those with probationary or emergency licenses (d = .12). Teachers who 
teach their trained field are more effective than those who not. The effect size (d = .38) is 
notable. 
From perspective of Swedish policy, since 2011 Swedish educational law requires all 
Swedish teachers and kindergarten teachers to have a teacher’s license in order to improve 
education quality in Swedish schools (Skolverket, 2016). Teacher training programs include 
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subject study, courses in pedagogics and methods, combined didactic and practical training in 
schools, separate assessments replaced common examination for all specialties. The primary 
school teacher course covers seven semesters of full-time studies and teaching degrees have 
been divided into three specialties: reception plus grade 1-3 (eight semesters), grade 4-6 (eight 
semesters), and leisure centre (fritids) instructor (six semesters). To become a qualified 
subject course teacher for grade 7-9 usually takes nine semesters or for high school ten or 
eleven semesters (Skolverket, 2017). “The proportion of fully certified teachers was 
computed by dividing the number of fully certified teachers by the total number of teachers” 
(OECD, 2016, p.138). 
PISA 2015 shows that in Sweden, 86% of teachers in public schools were fully certified 
whereas in private schools 85.2% of teachers were certified (OECD, 2016). It shows that 
Swedish schools still have a shortage of fully certified teachers. Therefore, it is meaningful to 
include the variable proportion of fully certified teachers in this study. 
 
 
Proportion of teachers with ISCED level 5A master degree 
In the section, proportion of teachers with ISCED level 5A master degree is brought in the 
review. ISCED level 5A master degree is a program designed to provide advanced academic 
and professional knowledge, skills and competencies leading to a second tertiary degree or 
equivalent qualification (UNESCO, 2012). The item qualification at ISCED level 5A master 
is referring to a Master degree program or first professional degree program (OECD, 2013). 
Teachers with ISCED 5A education have a master degree, compared to fully certified teachers 
who have a bachelor degree. Researchers Denton and Lacina (1984) found a positive 
relationship between the extent of teacher’s professional education course work and their 
teaching performance which include their students’ achievement in their program base study.  
Teacher-related factors have a clear influence on student learning and outcomes. Teacher’s 
qualification has been a core topic in educational policy (Klieme & Kuger, 2017). For 
example, the National Assessment of Educational Progress found that specific kinds of 
teacher learning opportunities have correlation with their students’ reading achievement. In 
the study, students of 4th grade teachers who were fully certified with a master degrees and 
professional coursework in literature-based instruction did better than students of other 
teachers on reading assessments (NCES, 1994; NCES, n.d; Darling-Hammond, 2000, p. 6). 
PISA 2015 noted that the percentage of Swedish teachers with a university degree (ISCED 
Level 5A) with a major in science is 76% (OECD, 2016). The variable proportion of teachers 
with ISCED level 5A master degree applied in this thesis is to see if and how the achievement 
of students differs depending on the educational level of their teachers. 
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3.6 Swedish student achievement in PISA 2015 
Student learning is in essence communication and clarification of achievement goals within 
schools. Bradford (2015) defines achievement as a central element in human lives. PISA 
measures the achievement of 15-year-old students in three core areas: science, mathematics 
and reading (OECD, 2016). Students are supposed to be responsible for their learning. In 
other words, students should have desire for their achievement (Hattie, 2008). Students 
themselves are deciding what they will learn, not teachers (Olson, 2003). Hattie’s (2008) 
meta-analysis reported that student background like socioeconomic background, their 
psychological factors like motivation and teacher qualification have significant impact on 
student achievement. 
PISA 2015 shows that Swedish student achievement is unevenly distributed. For instance, 
students who have a low performance usually come from low-ESCS families and these 
students also have higher degrees of anxiety. Students with an immigrant background, 
especially first-generation immigrants achieve lower than students who do not have an 
immigrant background. Students in schools with a high percentage of fully qualified teachers 
achieve higher (OECD, 2016; Skolverket, 2016). Overall, it is necessary to use PISA data to 
investigate education equity in Swedish compulsory school.
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4. Research questions  
Based on the previous literature review, a quantitative analysis with PISA 2015 data was 
carried out in order to investigate the education equity issues in Swedish compulsory schools. 
Both students background, personal and school characteristics factors are involved in the 
study. The aim for the study will be fulfilled by answering the following two research 
questions: 
1) To what extent Swedish student background variables (student economic socio and 
culture status, immigration background and parental emotional support) and personal 
characteristic variables (student motivation and anxiety) directly and indirectly affect 
student academic achievement? 
2) To what extent Swedish student background, personal characteristics and school 
characteristics (student and teacher behaviour hindering learning, shortage of 
educational staff and educational material, proportion of fully certified teachers and 
teachers with ISCED 5A master degree) affect student academic achievement? 
To answer the research questions, the following null hypotheses are established in accordance 
with the previous section.  
1) Swedish student background (student socioeconomic and cultural status, immigration 
background and parental emotional support) and personal characteristics (student 
motivation and anxiety) have no significant direct and indirect effect on student 
achievement. 
2) Swedish student background, personal and school characteristics (student and teacher 
behaviour hindering learning, shortage educational staff and educational material, 
proportion of fully certified teachers and teacher with ISCED 5A degree) have no 
significant effect on student achievement. 
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5. Method 
Two-level Structural Equation Modelling technique was used in this thesis to answer the 
research questions. The statistic software programs SPSS and Mplus (Muthén & Muthén, 
1998-2017) were used for data management and modelling. 
 
5.1 Sample  
The PISA 2015 assessments of all subjects are computer-based for the first time and there are 
72 countries or regions attended in the survey. 5500 Swedish 15-year- old students from 202 
schools took part in PISA 2015 and they present entire Swedish 15-year-old students. 
According to the PISA Swedish national report (2016), 95% of the chosen students were 9th 
graders in compulsory schools, 3% of them were 8th graders and 2% were in the upper 
secondary schools (PISA, 2016). 
The PISA survey tests student knowledge and abilities in the subjects of mathematics, science 
and reading literacy every three years. In each circle of PISA, one of the core subjects is 
tested in detail, taking up nearly two-thirds of the total testing time. It should be noted that 
PISA assessment is not aligned with the national curriculum. Instead, it tests required 
knowledge and abilities needed for the future life of the students. The major subject domain in 
2015 is science, as it was in 2006. Reading was the major domain in 2000 and 2009, and 
mathematics was the major domain in 2003 and 2012 (PISA, 2016. s.12).  
In every participating school in Sweden, 36 students are randomly selected to do a two-hour 
computer-based test consisting of both open questions and multiple-choice questions. In 
connection with the test, students received a questionnaire (50 minutes) with questions about 
their background, teaching, commitment and motivation. Multiple questions about the 
student’s computer habits were also included in the survey. Additionally, the school's 
principals answered an online survey containing questions concerning school size, resources, 
school climate and management of the school (OECD, 2016; Skolverket, 2016). 
 
5.1.1 Instrument 
The analysis included variables reflecting student background that were theoretically justified 
by the literature review being important to student academic achievement, all of which are 
summarized in the following paragraphs and detailed information of each index can be found 
in Appendix I.  
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Student background 
 
Index of student’s economic, social and cultural status (ESCS, see e.g., OECD, 2016) is used 
in the current analyses not only as a control variable of student family background but also as 
a predictor to student academic achievement. The index of ESCS was derived from three 
indices: highest occupational status of parents (HISEI), highest educational level of parents 
(in years of education according to ISCED-PARED), home possessions (HOMEPOS). The 
index of home possessions (HOMEPOS) comprises all items on the indices of family wealth 
(WEALTH), cultural possessions (CULTPOSS) and home educational resources (HEDRES) 
and these three indices were weighted least square estimations based on student reported 
home possessions items (OECD, 2010; OECD, 2014, p. 351).  
Table 2 presents three indicators to index of ESCS. Mean (M) of every indicator is used to 
describe central tendency and standard deviation (SD) describes the relation that sets of scores 
has to the mean of the sample (Cumming, 2012). It notes that these indicators of ESCS 
capture different aspects of family background, e.g., educational background, cultural 
preferences, and economic affluence. Together they locate individual families on the 
continuous spectrum of social, economic and cultural status. Therefore, ESCS is not a 
unidimensional construct, but instead multidimensional. In this context, indicators of different 
dimensions of ESCS may be related to some extent, but the correlations are not so high. 
Table 2: Indicators to Index of student economic, social and cultural status (ESCS) 
Indicators  Variable labels  M SD 
HISEI Index highest parental occupational status 44.36 47.93 
HISCED highest educational level of parents 5.10 1.24 
HOMEPOS home possessions .42 .90 
ESCS Index of student’s economic, social and cultural status .34 .819 
 
The index of immigrant background (IMMIG) was based on the following variables: (1) non-
immigrant students (students with at least one parent born in the country), (2) second 
generation immigrant students (those born in the country of assessment but whose parents 
were born in another country) and (3) first-generation immigrant students (those students born 
outside the country of assessment and whose parents were also born in another country). 
Alpha coefficient (Cronbach’s alpha - a) is used to check internal consistency of each scale 
index of variables. a > .7 can be accepted, which means good reliability. When it is above .8 
the reliability of the variables is also good. The internal reliability of IMMIG is alpha a =.76 
(N = 3), which is acceptable. 
Students with missing responses for either the student or for both parents were assigned 
missing values for this variable (PISA, 2016. s.281). IMMIG was recoded into a dummy 
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variable DIMMIG in the current analysis, with 0 for student with immigrant background, vs. 
1 for those with non-immigrant background. Majority of the students has non-immigrant 
background, 83%, according to the mean of DIMMIG (Mean = .83).  
Student questionnaire in PISA 2015 includes 4 questions of student’s perception of their 
parent support in learning (EMOSUPS) in PISA 2015. The four response categories Likert-
scale for these four variables are 1 “Strongly disagree” to 4 “strongly agree”.  
Table 3 shows that all the mean of these four items is less than 2.5. Standard division is 
around 11, which means that the parental emotional support is trend to negative answer - 
disagree.  
Table 3: Indicators to Index of parent emotional support (EMOSUPS). 
Indicators  Variable labels  M SD 
ST123Q01NA My parents are interested in my school activities. 2.20 11.03 
ST123Q02NA My parents support my educational effort and achievements. 2.33 11.05 
ST123Q03NA My parents support me when I am facing difficulties at school. 2.28 11.06 
ST123Q04NA My parents encourage me to be confident. 2.29 11.05 
EMOSUPS Index of parent emotional support .12 1.00 
    
 
Student intrapersonal characteristics 
Students were asked if they are agreeing with the various statements about test anxiety. All 
items were reversed, so higher levels of anxiety were assigned a higher value (Bryman & 
Cramer, 2011), and an index of student test anxiety (ANXTEST) was achieved based on these 
statements. In addition, students were asked if they are agreeing with the various statements 
on student attitudes, preferences and self-related beliefs in achieving motivation (MOTIVAT). 
All the indicators in ANXTEST and MOTIVAT are Likert scale variables with four response 
categories: “Strongly disagree”, “disagree”, “agree”, “strongly agree”.  (OECD, 2016, p.110).  
Table 4 shows that the average of ANXTEST items are less than 2.5, which means majority 
of Swedish students are quite anxious before tests. The index of test anxiety internal 
reliability (a = .86) is good. The average of MOTIVAT items are more than 2.5, which shows 
that students have good motivation to achieve. The internal reliability for MOTIVAT (a = 
.83) is also good. 
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Table 4: Indicators to student test anxiety (ANXTEST) and achievement motivation (MOTIVAT). 
Indicators Variable labels M SD 
ST118Q01NA I often worry that it will be difficult for me taking a test. 2.41 .89 
ST118Q02NA I worry that I will get poor grades at school 2.38 .94 
ST118Q03NA Even if I am well prepared for a test I feel very anxious. 2.22 .92 
ST118Q04NA I get very tense when I study for a test. 2.66 .89 
ST118Q05NA I get nervous when I don’t know how to solve a task at school. 2.34 .91 
ANXTEST Index of student’s test anxiety .05 1.05 
ST119Q01NA I want top grades in most or all of my courses. 3.20 .83 
ST119Q02NA I want to be able to select from among the best opportunities available when 
I graduate. 
3.45 .69 
ST119Q03NA I want to be the best, whatever I do. 3.07 .86 
ST119Q04NA I see myself as an ambitious person. 3.09 .75 
ST119Q05NA I want to be one of the best students in my class. 2.87 .94 
MOTIVAT Student Attitudes, Preferences and Self-related beliefs: Achieving 
motivation (WLE) 
.15 1.04 
  ANXTEST reliability: Cronbach’s alpha = .86 (N = 5).  MOTIVAT reliability: Cronbach’s alpha = .83 (N = 5). 
 
School characteristics 
The PISA study also measures the principals’ perceptions of the school climate, in particular 
his or her perceptions of teacher and student behaviour that might hinder student learning. 
The index of student behaviour hindering learning (STUBEHA) is based on information 
reported by principals regarding the school climate. STUBEHA includes five indicators: 
student truancy, students skipping classes, students lacking respect for teachers, students 
using alcohol or illegal drugs, and students intimidating or bullying other students. The index 
of teacher behaviour hindering learning (TEACHBEHA) is also based on five variables: 
teachers not meeting individual student needs; teacher absence, staff resisting change; 
teachers being too strict with students, and teachers not being well-prepared for classes. All 
the indicators in STUBEHA and TEACHBEHA are Likert-scale variables with four response 
categories: “not at all”, “very little”, “to some extent”, “a lot”. 
Table 5 presents that in 202 participating schools, the average of student behaviour hindering 
learning is quite good since the mean of all the STUBEHA items is more than 2.5 (SD = .87). 
The STUBEHA consisted of five items (a =.74), which refers good internal reliability. The 
average of teacher behaviour hindering learning is also good because all TEACHBEHA 
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items’ M is more than 2.5 (SD = .94). The TEACHBEHA consisted of five items with the 
Cronbach’s alpha (a = .79), which refers good internal reliability. 
 
Table 5: Indicators to student (STUBEHA) and teacher behaviour hindering learning (TEACHBEHA). 
 
Indicators Variable labels M SD 
SC061Q01TA Student truancy 2.80 0.66 
SC061Q02TA Students skipping classes 2.51 0.68 
SC061Q03TA Students lacking respect for teachers 2.98 0.69 
SC061Q04TA Student use of alcohol or illegal drugs 3.45 0.59 
SC061Q05TA Students intimidating or bullying other students 3.05 0.55 
STUBEHA The index of student’s behaviour hindering learning .13 .87 
SC061Q01TA Teachers not meeting individual students' needs 2.85 0.71 
SC061Q02TA Teacher absenteeism 3.05 0.65 
SC061Q03TA Staff resisting change 3.06 0.71 
SC061Q04TA Teachers being too strict with students 3.50 0.55 
SC061Q05TA Teachers not being well prepared for classes 3.17 0.61 
TEACHBEHA The index of teacher’s behaviour hindering learning -.02 .93 
STUBEHA reliability: Cronbach’s alpha = .74 (N = 5). TEACHBEHA reliability: Cronbach’s alpha = .79 (N = 
5). Cronbach’s alpha coefficient a <.5 refers unacceptable internal reliability; .5≤a<.6 refers poor internal 
reliability; .6≤a<.7 refers questionable reliability; .7≤a<.8 refers acceptable internal reliability; .8≤a refers good 
or excellent internal reliability. 
Two of the school principal perceptions of potential factors hindering instruction at school is 
the shortage of educational staff (STAFFSHORT) and shortage of educational material 
(EDUSHORT). Additionally, the index on the school educational resources (SCMATEDU) 
was computed on the basis of eight indicators (Table 6) measuring the perceptions of 
principals of potential factors hindering instruction at school. All items were reversed for 
scaling. The index STAFFSHORT is derived from four items from the teacher’s 
questionnaire, namely, “A lack of teaching staff”, “Inadequate or poorly qualified teaching 
staff”, “A lack of assisting staff”, “Inadequate or poorly qualified assisting staff”.  
The index of EDUSHORT was scaled using the following four items: a lack of educational 
material (e.g. textbooks, IT equipment, library or laboratory material), inadequate or poor 
quality educational material (e.g. textbooks, IT equipment, library or laboratory material), a 
lack of physical infrastructure (e.g. building, grounds, heating/cooling, lighting and acoustic 
systems), and inadequate or poor quality physical infrastructure (e.g. building, grounds, 
heating/cooling, lighting and acoustic systems).  
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All the indicators to the two shortage indices are 4-scaled variables with response categories 
“not at all”, “very little”, “to some extent” and “a lot” (OECD, 2016, p. 186). Positive values 
on these indices mean that schools principals view the amount and/or quality of resources in 
their schools as an obstacle to providing instruction to a greater extent than the OECD 
average (OECD, 2016, p.244).  
 
Table 6 shows that the average of STAFFSHORT items are more than 2.50, which means that 
school somehow a lack of educational staff but not a lot (SD = 1.04). The STAFFSHORT 
consists of five items (a =.83), which refers good internal reliability. The average of 
EDUSHORT items are more than 3.00, which refers that schools have quite enough 
educational resources (SD = .82). EDUSHORT consists of four items (a = .81), which refers 
good internal reliability.  
Table 6: Indicators to the shortage of educational staff and educational material (STAFFSHORT, EDUSHORT). 
Indicators Variable labels M SD 
TC028Q01NA A lack of teaching staff 2.89 0.89 
TC028Q02NA Inadequate or poorly qualified teaching staff 2.83 0.84 
TC028Q03NA A lack of assisting staff 2.78 0.86 
TC028Q04NA Inadequate or poorly qualified assisting staff 2.93 0.91 
STAFFSHORT Shortage of educational staff .35 1.04 
TC028Q05NA A lack of educational material (e.g. textbooks, IT equipment, library or 
laboratory material) 
3.19 0.79 
TC028Q06NA Inadequate or poor quality educational material (e.g. textbooks, IT 
equipment, library or laboratory material) 
3.14 0.83 
TC028Q07NA A lack of physical infrastructure (e.g. building, grounds, heating/cooling, 
lighting and acoustic systems) 
3.22 0.86 
TC028Q08NA Inadequate or poor quality physical infrastructure (e.g. building, grounds, 
heating/cooling, lighting and acoustic systems) 
3.11 0.93 
EDUSHORT Shortage of educational material -.29 .82 
STAFFSHORT reliability: Cronbach’s alpha = .83 (N = 4). EDUSHORT reliability: Cronbach’s alpha = .81 (N 
= 4). 
The proportion of fully certified teachers (PROATCE) was computed by dividing the number 
of fully certified teachers by the total number of teachers. Principals were asked to report the 
total number of teachers at their school and provide additional information on how many of 
the staff was full-time and part-time employed teachers qualified at different ISCED levels. 
Index proportion of all teachers ISCED LEVEL 5A Master (PROAT5AM) as the additional 
question asked about the number of all teachers at school, including information about full-
time or part-time employment and the respective ISCED 5A Master level qualification of 
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these teachers. PROAT5AM was calculated by dividing the number of these teachers by the 
total number of teachers (OECD, 2016, p. 116).  
The average of PROATCE is .86 (SD = .21), which means that a majority of Swedish schools 
have quite a lot of fully certified teachers. The average of PROAT5AM is .45 (SD = .37), 
which means that Swedish schools have a limited number of teachers with a master degree. 
Furthermore, Table 7 shows that in 202 schools, there were missing observations for some of 
the variables, but the missing percentage is not big (2.4-3.2%) particularly for teacher 
qualification (PROAT5AM, PROATCE), where there was a considerable proportion of 
missing data (18.8%, 14.9%). The large amount of missing data in the teacher qualification 
was due to the new policy from the Swedish national agency for education. From 2011, all 
Swedish teachers must have a teacher’s licence in order to be qualified, and those who work 
as a teacher without a licence have to take complementary education. The PISA 2015 survey 
collected data around 2012 and at the same time the new education policy was officially 
implemented. This may partly explain the missing data in the teacher qualification variables. 
The other variables in the school level - resources (EDUSHORT, STAFFSHORT) and 
behaviour (STUBEHA, TEACHBEHA) - have no missing data. For the student background 
and characteristics variables, there is also limited missing data around 2.4% - 3.2%. 
Table 7: Number and Missing value for all manifest variables. 
Variables N % missing 
ESCS 5313 2.7 
DIMMIG 5283 3.2 
EMOSUPS 5326 2.4 
ANXTEST 5317 2.6 
MOTIVAT 5298 2.9 
PROATCE 172 14.9 
PROAT5AM 164 18.8 
STAFFSHORT 202 0 
EDUSHORT 202 0 
STUBEHA 202 0 
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TEACHBEHA 202 0 
 
  
  30  
Outcome variables 
 
Science (PV1SCIE), Reading (PV1READ), and Mathematics (PV1MATH) achievement were 
outcome variables used as indicators to the latent academic achievement variable in this 
study. Since not every participant is given all test items, each student only answers a section 
of the full test, PISA uses the imputation methodology to estimate a final achievement score 
to each tested subject for each student. The estimated test scores are usually referred to as 
plausible values (PVs, OECD, 2014, p.146).  
According to the PISA 2015 international report and Swedish national report, student science 
scores below 410 was treated as low performance, between 410 – 633 points was above the 
baseline level, “the baseline level of science proficiency defines the level of achievement on 
the PISA scale at which students begin to demonstrate the science competencies that will 
enable them to participate effectively and productively in life situations related to science and 
technology” (OECD, 2016, p.72). Above 633 points was regarded as high performance.  
Student reading points below 407 points is under the baseline, which is considered low 
performance. Those who achieved between 407-626 points were above the baseline level, 
“the baseline level of reading proficiency is that students begin to demonstrate the reading 
skills that will enable them to participate effectively and productively in life” (OECD, 2016, 
p.163). Above 626 points is considered high performance.  
Student mathematics points below 420 is treated as low performance, between 420 to 607 
points is above the baseline, “acquired the mathematical skills and knowledge that enable 
them to engage with problems and situations encountered in daily life, including in 
professional contexts that require some level of understanding of mathematics, mathematical 
reasoning and mathematical tools” is used to describe the baseline of mathematics (OECD, 
2016, p.194). Above 607 points is considered high performance (OECD, 2016; Skolverket, 
2016). 
 
Table 8 shows that the average of all subjects’ items is above the baselines: the average 
science performance is 493 points (SD = 102.11), which is exactly the same as the OECD 
countries average score; the average of reading performance is above 500 points (SD = 
101.91), it is higher than the OECD countries average score 493; the average of mathematics 
performance is above 494 points (SD = 87.83), it is higher than OECD countries average 
score 490.   
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Table 8: Indicators to Mathematics achievement, Reading achievement and Science achievement (PV1MATH, 
PV1READ, PV1SCIE). 
Indicators 
  
Variable labels M SD 
PV1SCIE Plausible Value 1 in Science 492.54 102.11 
PV1READ Plausible Value 1 in Science 499.75 101.91 
PV1MATH Plausible Value 1 in Mathematics 493.92 87.83 
 
 
5.1.2 Validity and reliability 
Pedhazue and Schmelkin (1991) points out that “a measure cannot be valid, if it is not 
reliable, but being reliable it is not necessarily valid for the purpose its author or user has in 
mind” (p.81). “Reliability refers to which test scores are free from errors of measurement”, 
according to American Psychological Association (1985, p.19). In detail, these errors of 
measurement imply that “systematic errors (unsystematic recur upon repeated measurements) 
and random errors (vary in unpredictable ways upon repeated measurements)” (Redhazue & 
Schmelkin, 1991, p.82). American Psychological Association (1995, p.9) also namely that 
validity refers to “appropriateness, meaningfulness and usefulness of the specific inferences 
made from test scores, test validation is the process of accumulating evidence to support such 
inferences”. The PISA survey aims to have high degree of validity and reliability since it is 
the “most comprehensive and rigorous international program to assess student performance 
and to collect data on student, family and institutional factors that can help to explain 
differences in performance” (OECD, 2016, p.10). 
In PISA 2015, new scaling methods were introduced to enhance the validity of questionnaire 
indices, especially for cross-country comparisons. For each item within each scale, an index 
of item fit was produced for each country-by-language group during the estimation procedure 
(OECD, 2016, p.104). For example, through the background questionnaire, PISA 2015 asked 
students to answer questions about their personal epistemic beliefs about science. Epistemic 
beliefs are individuals’ representations about the nature, organization and source of 
knowledge, e.g. what counts as “true” and how the validity of an argument can be established 
(Hofer and Pintrich, 1997; OECD, 2016, p.102). Through coder reliability monitoring, the 
approach of coding by item has been shown to improve reliability.  
The PISA 2015 Technical Report (OECD, forthcoming) claims that in the main study, model-
fit statistics confirmed that a unidimensional model fits the data better than a two-dimensional 
model, supporting the conclusion that new and existing science items form a coherent 
unidimensional scale with good reliability.  
In Sweden, 5500 students from 202 school joined the PISA 2015 survey, and a majority of 
them were in the 9th grade (Skolverket, 2016). Variables are being used in this study in index 
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form. As an illustration, the index of DIMMIG alpha is calculated by three items (see 
appendix), the index of EMOSUPS alpha is calculated by 4 items (see Table 3), the index of 
ANXTEST alpha is calculated by 5 items (see Table 4), the index of MOTIVAT alpha is 
calculated by 5 items (see Table 4), the index of STUBEHA alpha is calculated by 5 items 
(see Table 5), the index of TEACHBEHA alpha is calculated by 5 items (see Table 5), the 
index of STAFFSHORT alpha is calculated by 4 items (see Table 6), the index of 
EDUSHORT alpha is calculated by 4 items (see Table 6). The coefficients of all these 
variables Cronbach’s alpha are above .70, which means that the internal reliability is 
acceptable. Nevertheless, PROATCE, PROAT5AM internal reliability cannot be calculated 
for the Swedish data since the items in the questionnaire are not being answered. This also 
reveals that issues in data collection can lead to low validity and reliability for these variables. 
Furthermore, individual participants are selected within the selected school, while the sum of 
student weight is not necessarily equal to the number of students in the population. In other 
words, student weights differ among schools depending on the size of each selected school 
(OECD, 2009). This can also cause low validity and reliability.  
SEM provides “an opportunity to measure the unobserved latent variables and estimate the 
relationships among the latent variables that are free from measurement errors and other Item 
Response Theory (IRT) estimations of indices that are created by PISA, as mentioned 
previously” (Wang & Wang, 2012, p.2; OECD, 2016). “CFA is fundamental to SEM” (Wang 
& Wang, 2012, p.30), “CFA tests the hypothesized factorial structures of the scales in the 
measuring instrument under study are valid. If it is, the factorial structure is valid for the 
population.  It is also called factorial validity of the measuring instrument” (Byrne, 2006; as 
cited in Wang & Wang, 2012, p.30). Therefore, SEM as the analysis method can provide 
good validity and reliability. 
 
5.1.3 Ethical implications 
In the PISA data, the identity of the participants is protected through pseudonymization. 
Schools, students and teachers have been assigned unique ID numbers, which cannot be used 
to find their real identity.  Besides, people cannot use the results to track a single sample. This 
is to protect the privacy of participants. Certain questions in the research can be sensitive, 
such as home situation and academic performance. Therefore, the survey is not mandatory. In 
Sweden, all research involving the processing of sensitive personal data must be ethically 
reviewed. If the processing is approved in such a test, it is permitted according to the Privacy 
Protection Law (Personuppgiftslagen PUL) (Datainspektionen, 2016). Additionally, National 
Research Coordinator has also dealt with the ethical issues in PISA data. Consequently, PISA 
2015 acts in accordance with this law. Since it is a secondary PISA data analysis in this paper, 
no further ethical consideration need to be reviewed in the study. 
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5.2 Analysis method 
Structural equation modelling technique (SEM), as the quantitative analytical method is used 
in this thesis. As Wang and Wang (2012) noted: 
SEM provides a flexible and powerful means of simultaneously assessing the quality of measurement and 
examining causal relationships among constructs and it offers an opportunity of constructing the 
unobserved latent variables and estimating the relationships among the latent variables that are 
uncontaminated by measurement errors (p.2). 
SEM objects are to provide a means of estimating the structural relations among the 
unobserved latent variables of a hypothesized model free of the effects of measurement errors 
(Brown, 2006). SEM is a generalized analytical framework, produced by integrating a 
measurement model (confirmatory factor analysis, CFA, see Figure 2a.) and structural model 
(structure equations, see Figure 2b.). SEM are often visualized graphically by a path diagram 
A general structural equation model consists of the measurement model that links manifest 
variables (i.e., factor indicators in squared boxes) to latent variables (i.e., factors in circles) 
and link the latent variables to each other via a system of simultaneous equations in a 
structural model (see Figure 2. Brown, 2006. & Yang, 2003).  
     
 
 
Figure 2a.  Example of a measurement model (CFA). Figure 2b.  Example of a structural model 
 
5.2.1 CFA  
CFA is used as a precursor to SEM models that specifies the structural relationship among the 
latent variables and their indicators. “CFA specifies the number of factors, how the various 
indicators are related to the latent variables and the relationships among indicator errors” 
(Brown, 2006, p.51). In other words, CFA tests whether the theoretically defined or 
hypothesized factorial structures of the scales in the measuring instrument under study are 
valid. If the hypothesized CFA model fits the data, the factorial structure is valid for the 
population (see also, Byrne, 2006; Wang & Wang, 2012). On the contrary, if the CFA fitness 
is not good, the factorial structure is not valid for the population. The advantage of a CFA 
model is that it allows for the specification of relationships between latent constructs and the 
indicators, and in this way, separate the unique variance of the indicators which is error 
variances. “Error variances can be computed using the squared completely standardized factor 
loadings and the observed variances of indicators” (Brown, 2006, p.134). The common 
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variance in each of the indicators is due to the latent construct. These variances in the 
indicators that are explained by the latent variable which are captured by squared factor 
loadings. The so-called residual or error variance can be achieved by the difference between 
the total variance in the indicator, and the explained variance by the latent variable (Brown, 
2006).  
 
A CFA model was fitted to the indicators of academic achievement (i.e., PV1READ, 
PV1MATH, PV1SCIE). To see how adequately both the measurement and structural models 
fit the data, the goodness of the model fit should be examined (Brown, 2006). Goodness-of-fit 
indices provide a global descriptive summary of the ability of the model to reproduce the 
input covariance matrix, namely the observed data. The other aspects of the fit evaluation are 
the presence or absence of localized areas of strain in the solution, “specific points of ill fit 
and the interpretability, size and statistical significance of the model’s parameter estimates 
provide more specific information about the acceptability and utility of the solution” (Brown, 
2006, p.113). 
CFA model overall goodness of fit indicators are:  
(1) The standardized root mean square residual (SRMR) can be viewed as the average 
discrepancy between the correlations observed in the input matrix and the correlations 
predicted by the model. SRMR can be calculated by: “summing the squared elements of the 
residual correlation matrix and dividing this sum by the number of elements in this matrix; 
taking the square root (SQRT) of this result” (Brown, 2006, p.82). The SRMR can take a 
range of values between 0.0 and 1.0, with 0.0 indicating a perfect fit. In other words, “the 
smaller the SRMR, the better the model fit and the cut-off value for SRMR is .08. Value 
greater than .08 indicates the model does not fit the data well” (Brown, 2006, p.82).  
(2) The root mean square error of approximation (RMSEA), as another important fit index, is 
“a population-based index that relies on the non-central χ2 distribution of the fitting function 
when the fit of model is not perfect” (Brown, 2006, p.83). Brown and Cudek (1993, see also 
Brown, 2006, p.84) have developed a statistical test of closeness of model fit by using the 
RMSEA to address the over stringent nature of chi-square.  
That is “close” fit (CFit) is operationalized as RMSEA values less than or equal to .05. This test appears 
in the output of most software packages as probability value that RMSEA is ≤.05. Nonsignificant 
probability values (p>.05) may be viewed in accord with acceptable model fit, even though some 
methodologists have argued for stricter guidelines (Brown, 2006, p.84). 
The RMSEA is an error of approximation index since it assesses the extent to which a model 
fits reasonably well in the population (Brown, 2006, p.83). It gives a penalty for model 
complexity, thus for models with a high number of parameters, RMSEA tends to be higher. 
(3) The comparative fit index (CFI) as an index evaluates the fit of a nested baseline model. 
“The baseline model is a null model in which the covariances among all input indicators are 
fixed to zero” (Brown, 2006, p.84). The Tucker-Lewis index (TLI; Brown, 2006) as another 
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generally index also used to evaluate the model, “the TLI compensates for the effect of model 
complexity, it includes a penalty function for adding estimated parameter than do not improve 
the fit of the model” (Brown, 2006.p.85). For both CFI and TLI, a value greater than .95 can 
be regarded as acceptable fit (Brown, 2006). When the model fit is good, the direct and 
indirect effect will be shown in the model (see Model A). 
 
5.2.2 Two-level SEM 
PISA assessment provides “indicators on trends that show changes in outcome level and 
distributions, and in relationship between student-level and school-level variables and 
outcomes” (OECD, 2016, P.10). Through analysing Swedish student achievement in each of 
the three core areas, a two-level SEM is built in this study. The parameter estimates in a two-
level model is based on decomposition of the total variance in variables involved in the study 
into between-school and within-school variance. The two-level model uses the robust 
maximum likelihood estimator to analyse the corresponding between-school and within-
school variance and covariance matrices, it will describe the approach in detail (Hox, 2010).  
Hox (2010) also points out that the advantage of using two-level SEM is that it can estimate 
the individual level (within schools) and school level (between schools) covariance directly, 
and consequently can also be modeled directly and separated by any SEM program. 
Moreover, since the two-level model does not assume that there is a complete set of variables 
for each individual, incomplete data is accommodated for without special effort. In other 
words, two-level SEM offers an effective and useful solution for variables in different levels. 
However, the disadvantage of two-level SEM is that the covariances are themselves estimated 
values. In other words, the estimated covariances are not directly calculated. For instance, the 
pooled covariance for within-groups and scaled between-groups are estimates by a complex 
statistical procedure. The estimation in the second step is treated as data or observed 
covariance matrices. When the data has a normal distribution, the covariances for within-
group and between-group covariances are viewed as observed values, which has a normal 
sampling distribution. Since the PISA 2015 data is well organized and conducted by technical 
support, this disadvantage is not notable in this study.  
Student individual level variables, such as “background, the social, ethnic and academic 
composition of the attended school has an impact on learning processes and outcomes” 
(OECD, 2016, p.104). Students attending a school where most other students have a high 
sociocultural and economic background tend to experience a better learning environment, 
peer influence, better teaching quality and resources than the opposite. In turn, their academic 
achievement is affected positively. It is thus reasonable to assume that different mechanisms 
work at the individual level and school level. Hence, aggregated student data was used in 
PISA to characterize background factors on the school level, in addition to structural factors 
(OECD, 2016). Student ESCS, migration background and non-cognitive outcomes, for 
instance motivation, anxiety, domain- related behaviour are included in the student level. 
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Likewise, teacher qualification and individual competencies, school resources and social 
ethnic composition are contained in school level variables. Within and between level analysis 
will be applied in the study. In the Model B, multilevel model will be employed to analyse 
within- and between-cluster latent variables (Brown, 2006). For example, student family 
background variable ESCS in the within-level can be different from the between-level.  
 
5.2.3 Analytical process 
Swedish data from PISA 2015 is applied in this study to find out how student background, 
student’s intrapersonal characteristic as well as school related factors influence on student 
academic achievement. Both path analysis and two-level SEM were used. In the first step, a 
latent variable was created (ACHIEV), designed to reflect academic achievement in science, 
mathematics and reading (PV1SCIE, PVIMATH, PVIREAD), to explain the covariance 
between PVISCIE, PVIMATH, PV1READ by the latent variable ACHIEVE (Figure 3). The 
next step is to add student background variables (ESCS, DIMMIG, EMOSUPS) and student 
characteristic variables (MOTIVAT, ANXTEST) to explain the variation in ACHIEVE. 
Model A is estimated from it, with the relations for the direct and indirect effect. Manifest 
variables ESCS, EMOSUPS, DIMMIG, MOTIVAT and ANXTEST are related to the latent 
variable ACHIEV. It means that student background variables together with student 
intrapersonal characteristics have a direct impact on their academic achievement, and also that 
student background has an indirect impact on student achievement, mediating through student 
characteristic variables (Figure 3). The sampling strategy in PISA is a multistage cluster 
sampling design, which means that standard error of the parameter estimates will be under-
estimated if ordinary analytical methods being applied to the PISA data as if they were 
collected with simple random sampling. Thus, in order to correct the standard error 
estimation, model complex option was used, together with sample weight in Mplus. 
In order to have a panoramic view of student academic achievement and school characteristic 
variables (PROATCE, EDUSHORT, STAFFSHORT, PROAT5AM, STUBEHA, 
TEACHBEHA) are added at the last step to estimate Model B, to explain the school-level 
differences in student achievement in a two-level structural equation model (Hox, Moerbeek, 
& van de Schoot, 2010). “Random covariates can be included in the multilevel model to 
account for variability between and within cluster” (Brown, 2012, p.432). The interclass 
correlation coefficients (ICC) can also be estimated by analysis of variance procedures and 
interpreted as the proportion of variance between schools. The basic principle for two-level 
SEM model is that, the total variance in student achievement can be decomposed into a part 
that is due to the individual student’s differences such as family background and intrapersonal 
characterises and one part is due to the school-related variations, such as differences in 
teaching materials, school resources, learning environment etc. and one can bring in the 
covariates at each level and try to account for the different partition of variations.  Mplus 
version 7 (Muthén & Muthén, 1998-2017) was used for the purpose of estimation and for 
testing all of the models.   
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6. Result 
The number of individuals, means and standard deviations for student background (ESCS, 
DIMMIG, EMOSUPS), student’s characteristics (ANXTEST, MOTIVAT) and school 
characteristics (PROATCE, PROAT5AM, EDUSHORT, STAFFSHORT, STUBEHA, 
TEACHBEHA) variables are shown in previous section (Table 7). 
6.1 The relationship between student’s home background, intrapersonal characters 
and achievement  
How do student family socioeconomic, cultural background and personal characteristics 
influence student academic achievement? To answer this question, a single-level SEM model, 
i.e., Model A, was estimated in relation to academic achievement. Student academic 
achievement (ACHIEVE) as the latent variable has three indicators, namely, the total 
subdomain scores of sciences, math and reading literacy PVISCIE, PV1MATH, PV1READ. 
The mechanisms among the background and personal characteristics (i.e., ESCS, DIMMIG, 
EMOSUPS, ANXTEST, MOTIVAT) on achievement were linked in a path model (see Figure 
3). And this model is called Model A.  
Table 9 presents the goodness-of-fit indicators of Model A. The 𝑥𝑥2  associate with the model 
is significant, Chi-square (11, N = 5189) = 71.467, 𝑝𝑝=0.00; the CFI and TLI fit are .995 and 
.988 respectively, indicating good fit. RMSEA is .033 which is not very good. However, the 
SRMR is .012, which is meeting the fit criteria. Overall, the model shows an excellent model 
fit, indicating that the variance-covariance matrix estimated by the proposed model 
reproduced very well the observed variance-covariance matrix.  
 
Figure 3. The structural models with relations between student background (ESCS, DIMMIG, EMOSUPS), 
student’s characteristic (MOTIVAT, ANXTEST) and student academic achievement (ACHIEV). 
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Figure 3 shows that the standardized factor loadings for this model which presents that the 
PV1SCIE, PV1MATH and PV1READ have very high factor loadings, which are .979, .905, 
.849 respectively. It means that these three manifest variables are strong indicators for 
ACHIEVE (Wang & Wang, 2012). The estimated R-square is considered as a model 
estimated item reliability. The R-square of these three manifest variables provide the 
information on how much variance of each manifest variable is accounted for the latent 
variable that it is loaded on. The manifest variable PVISCIE has a R-squared value is .979² = 
.958, with the same calculation method, PV1MATH and PV1READ have R-square value 
(.819, .721). It means that all three manifest variables have a high reliability. Since the model 
fit is acceptable, the null hypothesis is rejected. Student background and student characteristic 
variables have impact on student achievement. In order to find out how the impact distributes 
in different individual background and characteristics variables, it is necessary to investigate 
the direct and indirect effect of these manifest variables on academic achievement. 
 
The direct effect 
As is shown in Figure 3 of the standardized model result, ESCS, DIMMIG and MOTIVAT 
have significant positive direct effect on ACHIEV, being .29, .20 and .17 (p = .00) 
respectively. While ANXTEST has a significant negative effect on ACHIEV (-.10, P = .01). 
EMOSUPS also has negative effect on ACHIEVE (-.02, p = .01). However, it is not 
significant negative since the effect size is near 0. Student background variable ESCS (.14, 
P=.00), EMOSUPS (.15, P = .01) has significant positive effect on MOTIVAT, while 
DIMMIG (-.18, p = .01) has significant negative effect on MOTIVAT. The effect of ESCS (-
.02, P = .02), EMOSUPS (-.00, P = .02), DIMMIG (-.07, P =.02) on ANXTEST are 
statistically negative.  
 
Indirect effects 
The above-mentioned student background and personal trait variables not only directly affect 
student academic achievement, but the student background variables also indirectly affect 
their achievement via student personal traits (see path diagram Figure 3). Student background 
variables except EMOSUPS have significant positive effect on ACHIEV. It is necessary to 
find out how the background factors indirectly relate to student achievement constrained or 
reinforced by their own personal traits. Indirect effect is calculated by multiplying together all 
regression coefficients from variables that have been chosen. For example, indirect effect 
between ESCS and ACHIEVE is a sum of products of all regression coefficients on the linear 
regression paths from variable ESCS to ACHIEVE. So, indirect effect ESCS= βESCS-ANXTEST x 
ΒESCS-MOTIVAT= (-.02) x (-.10) + (.16) x (.17) = .03.  
Figure 3 shows that ESCS (.03, P = .00) has significant indirect effect on ACHIEV through 
MOTIVAT, while ESCS (.00, P = .00) has no significant indirect effect on ACHIEV through 
  39  
ANXTEST. The total indirect effect of ESCS (.03, P = .00) on ACHIEV is also significant 
positive. EMOSUPS (.03, P = .00) has significant positive effect on ACHIEV through 
MOTIVAT. However, EMOSUP (.00, P = .83) doesn’t have significant effect on ACHIEV 
through ANXTEST. DIMMIG (-.03, P = .00) has significant negative effect on ACHIEV 
through MOTIVAT, and DIMMIG (.00, P = .01) also has significant effect on ACHIEV 
thorough ANXTEST.  
To summarize, the single-level analysis of relationship among student family background and 
characteristics with academic achievement showed MOTIVAT has a big role in ACHIEV. It 
has significant positive impact on ACHIVE and it plays like a bridge in the indirect effect 
analysis. All of the family background variables have significant effect on ACHIEV through 
MOTIVAT. ANXETST has significant impact on ACHIEV and family background variable 
except DIMMIG has no significant effect on ACHIEV through ANXETST.  
 
6.2 Two-level model (B) 
In the next step, model A was developed into a two-level model in order to investigate the 
impact of school level factors on school achievement. This model is called Model B. The 
goodness-of-fit indices are presented in Table 9 and they showed an improvement of model 
fit: x² (45, N = 5326) = 311.34, p = .00; the CFI and TLI fit are more than .90, indicating very 
good fit; RMSEA is .05 and SRMR within value is .055 and between value is .094, all fit 
indices showed that the model has an acceptable model fit. 
Table 9: Goodness-of-fit for model A and model B. 
 
Model 
 
Df 
 
x² 
 
RMSEA  
 
CFI 
 
TLI 
SRMR 
 Within-level Between-level 
Model A 11 71.465* .033  .995 .988 .012 - 
Model B 45 311.339* .049  .963 .931 .055 .094 
   Note: * means p value is  <0.05, which means significant. 
 
Multilevel modelling 
Multilevel modelling is employed in the model B since the data have been obtained by cluster 
and unequal probability sampling. Within level is focusing on student background on an 
individual level and characteristic variables’ impact on academic achievement and student 
background’s impact on student characteristic variables. The between level is focused on 
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student background, student characteristics and school characteristic variables’ on the school 
level, and their impact on academic achievement (Brown, 2012).  
Intraclass correlation coefficients (ICC) 
In the previous section, it was shown that the between-level variance is higher than the 
within-level variance. In other words, more variance is explained by between school 
difference than by differences between pupils. Intraclass correlation coefficient describes the 
proportion of variance in the target variable that is due to the belongingness to different 
aggregated level units. In the school setting, the aggregated-level units can be classrooms or 
schools. The second level of analysis in this study is school. Thus, we can say that, 15% of 
variance in student’s science score is due to the fact that students go to different schools, 16% 
of variance in the math achievement and 14% of variance in reading achievement are due to 
students going to different schools.  21.9% of variance of DIMMIG, 13.3% of variance in 
ESCS are explained by school belonging (Table 10). The percentage of variance of the 
background variables can be used as a measure of school segregation. Student background at 
the school–level describes the student background combination. It has been shown that 
schools and classrooms that have most of their students from high socioeconomic and 
culturally advantaged and native families, the learning environment will be different. It has 
also been shown that experienced and good teachers choose to work in advantaged schools, in 
turn, leading to higher school achievement compared to the counterpart that mostly has 
students from disadvantaged families. Also, schools may differ in resources and support to 
their students.    
Table 10: Intraclass correlation coefficients of the latent variable indicators 
Variable PV1SCIE PV1MATH PV1READ ESCS DIMMIG 
ICC .150 .155 .142 .133 .219 
 
Parameter estimates in Model B  
The standardized factor loadings of PV1SCIE, PV1MATH and PV1READ on the latent 
achievement variable ACHIEV at both within and between level are very high (see Table 11), 
this indicates that the three manifest variables are good indicators for ACHIEV. In other 
words, the underlying communality among the three subject domains is captured to a great 
extent by the latent construct achievement. In the within level (Table 11), ESCS (.206, p = 
.00), DIMMIG (.210, p = .00), MOTIVAT (.200, p = .00) have significant positive effect on 
ACHIEV, while ANXTEST (-.125, p = .00) has significant negative effect on ACHIEV. 
EMOSUP (-.013, p = .335) has no significant effect on ACHIEV. ESCS (.159, p = .00), 
EMOSUPS (.158, p = .00) have significant positive effect on MOTIVAT. DIMMIG (-.141, p 
= .00) has significant negative effect on MOTIVAT. DIMMIG (-061, p = .003) has significant 
negative effect on ANXTEST while other two variables (ESCS, EMOSUPS) have no 
significant findings on ANXTEST. The individual-level parameter estimates were very 
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similar to the ones estimated in the single-level model. However, the parameter estimates at 
the school-level brought up some very interesting results. 
The standardized estimate for between-level (Table 11) shows that ESCS (.940, p = .00) and 
TEACHBEHA (.214, p = .00) has significant positive effect on ACHIEV, while STUBEHA 
(-.147, p = .013) has significant negative effect on ACHIEV, other school level manifest 
variables (PROATCE, EDUSHORT, STAFFSHORT, PROAT5AM) have no significant 
effect on ACHIEV. The very high ESCS effect on school achievement indicated that the 
school with high intake’s socioeconomic and cultural status achieve higher compare to school 
with low intake’s socioeconomic and cultural status. Almost 90% of the between-school 
achievement difference can be attributed to who is going to that school. Hence, it reveals the 
education inequity on school level. Additionally, teacher behaviour also has a substantial 
effect on school achievement. It can be assumed that teachers chose to work in middle-class 
schools with higher socioeconomic and cultural compositions where children behave in a 
manner conducive to their learning and knowledge improvement.  
Other correlations at the school level, such as, ESCS negatively affecting EDUSHORT (-.344, 
p = .00), STAFFSHORT (-.432, p = .00), STUBEHA (-.300, p = .004) and TEACHBEHA (-
.329, p = .001). The proportion of immigrant students at school DIMMIG (.259, p = .007) has 
significant positive effect on EDUSHORT, which of course shows the sad reality that schools 
with a high concentration of immigrants are the ones with a shortage of educational resources.  
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Table 11: Standardized coefficients for Model B. 
Within Level (Individual level) Between Level (School Level) 
 Est. P  Est. p 
ACHIEV   BY   ACHIEVB BY     
PV1MATH .897 .000 PV1MATH .941 .000 
PV1READ .836 .000 PV1READ .934 .000 
PV1SCIE .977 .000 PV1SCIE .978 .000 
 
ACHIEV ON ACHIEV ON 
ESCS .206 .000 ESCS .940 .000 
MOTIVAT .200 .000 DIMMIG .002 .984 
ANXTEST -.125 .000 PROATCE .011 .850 
EMOSUPS -.013 .351 EDUSHORT .074 .209 
DIMMIG .210 .000 STAFFSHORT .075 .192 
 PROAT5AM -.092 .056 
MOTIVAT ON ON   STUBEHA -.147 .013 
ESCS .159 .000 TEACHBEHA .214 .002 
EMOSUPS .158 .000  
DIMMIG -.141 .000 PROATCE    ON  
   ESCS -.005 .948 
ANXTEST ON   DIMMIG -.059 .285 
ESCS -.009 .718    
EMOSUPS -.015 .392 EDUSHORT   ON  
DIMMIG -.061 .003 ESCS -.344 .001 
 
DIMMIG .259 .007 
 
STAFFSHORT ON   
ESCS -.432 .000 
DIMMIG .146 .116 
 
PROAT5AM   ON   
ESCS .134 .155 
DIMMIG -.106 .226 
 
STUBEHA    ON   
ESCS -.300 .004 
DIMMIG -.062 .566 
 
TEACHBEHA ON   
ESCS -.329 .001 
DIMMIG -.005 .957 
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7. Discussion 
Education equity is associated with equity between groups with different socioeconomic and 
cultural backgrounds, between urban and rural residences and between generations. In the 
previous section, the individual level study presents that student background factors such as 
socioeconomic cultural status and immigration background have a significant impact on 
student academic achievement. It exposes the education inequity in Swedish compulsory 
schools. Student psychological factors such as anxiety play a negative role, while learning 
motivation plays a positive role in student academic achievement. Thus, it is necessary to help 
students reduce anxiety and improve motivation. Nevertheless, a high socioeconomic and 
cultural status can lead to higher learning motivation as a result of higher academic 
achievement. On the contrary, low socioeconomic cultural status can reduce learning 
motivation in students which causes low academic achievement. An immigrant background 
has a significant impact on student learning motivation and anxiety, which also affects 
academic achievement. In other words, students with immigrant background in Sweden faces 
some tough situations. Furthermore, parental emotional support can drive higher learning 
motivation which leads to higher academic achievement. Therefore, it is important to improve 
the parent’s role in the students’ educational processing. 
On the school level study, several important remarks will be made in this section. Students in 
schools with a high socioeconomic and cultural status school achieves higher compared to 
students in schools with a low socioeconomic cultural status. Good teacher behaviour has 
positive effect on the school level achievement. Additionally, schools with a high 
socioeconomic cultural status have a low percentage of teacher shortage. In contrast, schools 
with low socioeconomic cultural status has a higher percentage of teacher shortage. In 
addition, schools with more immigrant students have a higher degree of educational material 
shortage compared to schools with fewer immigrant students. Hence, all of these facts show 
that student background factors play a particular role in academic achievement on the school 
level. It is important to attract more qualified teachers to schools with low socioeconomic and 
cultural status and provide more suitable educational material for schools with more 
immigrant students, to achieve a higher degree of equity in the school system. 
Education imparts and establishes respect for human rights and the fundamental democratic 
values. It is necessary to encourage everyone in the school to respect the intrinsic value of 
each person and share the educational environment. To achieve Swedish education equity, 
there is a long way to go. From a school’s perspective, general conclusions such as the quality 
of teaching must be improved, assessment and grading must be fair and general advice and 
support material must be provided. Programmes must be available for students in need of 
special support, and teachers must be encouraged to improve their teaching strategy, leading 
to higher student achievement. For instance, low socioeconomic background schools need 
more qualified teachers and specified teaching materials in terms or achieve education equity.   
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7.1 Limitation of study 
In the data analysis of this study, the internal validity for some variables such as index 
proportion of all teachers ISCED LEVEL 5A master and index proportion of all teachers full 
certified cannot be conducted since Swedish teachers did not participate in the questionnaire 
survey and school principals did not answer the relevant survey questions. However, there is 
no official explanation from the international PISA report nor the Swedish PISA report. 
Plausible values variables for science, reading and mathematics are used to present student 
academic achievement. They contain random error variance components and are not as 
optimal as scores for individuals. That is, plausible values are random numbers drawn from 
the distribution of scores that could be reasonably assigned to each individual. To put it 
succinctly, they are not test scores (OECD, 2014).  
In the analysis part, two-level SEM has a disadvantage in that the covariances are themselves 
estimated values. In other words, the estimated covariances are not directly calculated, for 
instance, the pooled covariance for within-groups and scaled between- groups are estimates 
by a complex statistical procedure. Additionally, the role of parental emotional support is not 
very significant in single level confirmatory factor analysis nor two-level structural equation 
modelling. This demanding more effective variables should be enrolled in the study. 
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8. Conclusion 
The results from single level model revealed that Swedish student background variables 
(student socioeconomic and culture status, immigration background and parental emotional 
support) and personal characteristics variables (student motivation and anxiety) have 
significant direct and indirect effect on their academic achievement (see result 6.1). In other 
words, the null hypothesis is rejected. The two-level structural equation model shows that 
Swedish students background, personal and school characteristics (students and teacher 
behaviour hindering learning, the shortage educational staff and of school educational 
material, the proportion of fully certified teachers and teacher with ISCED 5A master degree) 
have significant impact on student academic achievement (see result 6.2). That is, the null 
hypothesis is rejected. In the following section, some conclusions are drawn from these 
models.  
The model A results shows that, in the first research question, student background and student 
characteristic variables have a significant impact on student academic achievement. In the 
model, all of the manifest variables except parental emotional support have significant effect 
on student academic achievement. However, student anxiety about tests in school as a 
characteristic variable has significant negative effect on achievement, which means that high 
anxiety may lead to lower achievement. Therefore, it is important to improve the students’ 
ability to handle stress and overcome overanxiety about tests. 
Student background factors also have significant effect on student motivation. As an 
illustration, the economic, social and cultural status of students, and emotional support from 
their parents has a positive effect on the students’ motivation, while immigration status has a 
significant negative effect on the motivation. This situation reflects education inequity in 
Swedish compulsory school. That is, students from advantaged backgrounds are more 
motivated and confident in comparison with students from disadvantaged backgrounds. At the 
same time, students from advantaged backgrounds feel less test anxiety compared to students 
from disadvantaged backgrounds. Emotional support from parents can somehow improve 
student learning motivation. Students from immigrant backgrounds face more challenges 
compared to native Swedish students and they feel more anxious about tests compared to 
students without an immigrant background.  
Furthermore, education inequity is also present in other aspects. That is, the economic, social 
and cultural status of students can also affect achievement through motivation and anxiety, 
even though the second indirect effect is not significant. In other words, advantaged 
backgrounds have a positive effect on student motivation and in turn a positive effect on 
academic achievement. On the other hand, students from disadvantaged backgrounds face 
motivation challenges which have a negative result on their academic achievement. 
Additionally, students with an immigrant background seem less motivated which leads to a 
negative effect on academic achievement. Students without an immigrant background are 
more motivated, which has a positive effect on academic achievement. Moreover, parental 
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emotional support plays quite a big role in the student learning process, with the interpretation 
of the finding being that parents who give children emotional support affect their motivation 
positively which again has a positive effect on academic achievement. To the contrary, lack of 
parental emotional support affects student motivation negatively which in turn has a negative 
effect on academic achievement. 
In the school characteristic variables of model B, only student and teacher behaviour 
hindering learning have significant effect on school-level achievement. The results mirror the 
education inequity on the school level. By extension, the school level socioeconomic and 
cultural status composition is treated as an important indicator. Schools with high 
socioeconomic and cultural status are considered to be advantaged schools. Hence, 
advantaged schools have significant positive effect on school-level achievement, while 
disadvantaged schools have negative effect on school-level achievement. Besides, advantaged 
schools present a lower percentage of teacher shortage and educational material shortage 
compared to disadvantaged schools. This somehow reveals that educational resources are 
unevenly distributed. Furthermore, advantaged schools face less problems with student 
destructive behaviour hindering learning compare to disadvantaged schools. It seems a 
vicious circle in the education system. There is a risk that the gap between advantaged schools 
and disadvantaged schools is going to grow larger. 
Additionally, immigration status on the school level significantly shows that schools with a 
high degree of immigration status have a higher percentage of educational material shortage, 
while low degree of immigration status schools have a lower percentage of educational 
material shortage. In other words, schools with high degree of immigration status may need 
more specific educational materials, especially language materials.  
To summarize, the aim of educating a person means fostering his or her individual 
development as a unique, self-determined, knowledgeable person who gradually gains in 
ability to participate in society. To become such a person, students need to be committed, 
share values and beliefs, respect and understand others, be motivated to learn and to 
collaborate and be able to regulate one’s own behaviour. The results from model A and model 
B present the degree of equity both within and between schools. There is a limited effort that 
schools can make since other factors, such as policy makers and educational law also plays 
key roles in the education system. However, distributing educational resources more evenly is 
something that schools can do.   
 
8.1 Considerations for future research 
Education equity is the theme of this paper. The study conducted was based on a secondary 
data analysis from PISA Swedish data. Admittedly, the author missed the data collection 
processing. In other words, there might be some biases. The result has shown some facts 
which also confirms the current educational environment in Sweden. That is, on the 
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individual level, student socioeconomic and culture status, immigration background and 
parental emotional support, student motivation and anxiety have significant direct and indirect 
effect on their academic achievement. On the school level, Swedish students background, 
personal and school characteristics such as student and teacher behaviour, shortage of 
educational resources, teacher qualification have significant impact on student academic 
achievement. Since parental emotional support is not notable in the analysis, other student 
background factors like language at home, and characteristic factors like self-efficacy can be 
enrolled in the future study in order to have a comprehensive understanding of the education 
equity. On the school level factors, the teacher’s role is not significant in the findings. In 
future research, variables such as teacher fairness should be involved in the study in order to 
strengthen teacher’s effect on student achievement.  
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Appendix 
Appendix I. variables used in achieving different indices used in the current analyses. The information 
is from PISA 2015 framework. 
1. Items for ESCS. From student questionnaire. 
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Items Item is used to measure index 
 HSCED WEALTH CULTPOSS HISEI HEDRES 
STO07Q01TA X     
STO05Q01TA X     
STO11Q01TA     X 
STO11Q02TA  X    
STO11Q03TA     X 
STO11Q04TA      
STO11Q05TA     X 
STO11Q06TA  X    
STO11Q07TA   X   
STO11Q08TA   X   
STO11Q09TA   X   
STO11Q10TA     X 
STO11Q11TA     X 
STO11Q12TA   X  X 
STO11Q16NA   X   
STO11Q17NA  X    
STO11Q18NA  X    
STO11Q19NA  X    
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STO12Q01TA  X    
STO12Q02TA  X    
STO12Q03TA  X    
STO12Q05TA  X    
STO12Q06TA  X    
STO12Q07TA  X    
STO12Q08TA  X    
STO12Q09TA  X    
STO13Q01TA  X    
STO14Q01TA    X  
STO14Q02TA    X  
STO15Q01TA    X  
STO15Q02TA    X  
 
2. Items for Index Immigration status. From student’s questionnaire 
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3. Items for parental emotional support. From parents’ questionnaire.  
 
 
4. Items for student anxiety. From student’s questionnaire. 
 
5. Items for student’s motivation. From student’s questionnaire. 
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6. Items for student’s behaviour hindering learning and teacher behaviour hindering learning. 
From school questionnaire. 
 
7. First four items for shortage of educational staff (STAFFSHORT) and last four items for 
index of shortage of educational material (EDUSHORT) 
From teacher’s questionnaire. 
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8. The proportion of fully certified teachers (PROATCE) and Index proportion of all teachers 
ISCED LEVEL 5A Master. From the school questionnaire. 
 
 
 
